Background: Malnutrition is common for elderly representing a major public health problem with many consequences for the health. Objectives: To assess the nutritional status of a population of elderly living at home. Subjects and Methods: The assessment was conducted from a population of elderly living at home who saw their doctor in the office of a public health centre. For each subject, the anthropometric parameters (weight, height, body mass index (BMI)), biochemical (serum albumin) and Mini Nutritional Assessment (MNA) tools have been measured and calculated. Results: 202 mostly female (56.44%) subjects aged 73.59 ± 5.87 years were included in this study. 78% were suffering from chronic diseases, the most frequent of which was diabetes (32%). 7.43% of the diseased population have BMI < 21, 5.94% experienced undernutrition (MNA < 17) and 68.81% are at risk of malnutrition (MNA: 17 -23.50). According to serum albumin, 8.91% of the sample is considered to be malnourished. Conclusion: The MNA has proven to be a screening tool more sensitive than other tools (BMI and albumin) in the evaluation of nutritional risk.
Introduction
Malnutrition is common for older adults living at home, as dietary intake does not cover dietary need; malnutrition threatens nearly 30% of the elderly living at home. It represents a major public health problem and has many consequences for the health of the older person [1] [2] . Its prevalence is estimated to be approximately 4% to 10% for those living independently at home [3] . The malnutrition screening is based on the measurement of anthropometric and biological parameters and the use of nutritional indexes. The most commonly used parameters are the measurement of weight, the calculation of body mass index (BMI), the determination of albumin and pre-albumin [4] and the determination of the score of the Mini Nutritional Assessment (MNA) developed by Guigoz & Velas [5] . The latter tool is widely used in the assessment of risk of malnutrition in different populations of elderly: hospitalised populations, preoperative, those convalescing in house retirement or those living at home [6] . Such studies in developing countries are rare and the nutritional assessments in diseased elderly are particularly scarce. Then, this study focuses on the evaluation of the nutritional status of 202 elderly living at home in Sidi-Bel-Abbès (Western Algeria) by using and comparing different tools: anthropometric parameters (weight, height, BMI), serum albumin and the MNA.
Subjects and Methods
This is a prospective study for 6 months (September to March 2013) in a Public Health Centre of the Sidi-BelAbbes (Western Algeria). The population studied consists in 202 elderly admitted to general medical consultation by their physicians. The inclusion criteria are age more or equal than 65 years for the both sexes. The exclusion criteria are disabled subjects and the mentally ill, the absence of verbal communication, the physical impossibility to weigh and measure the subject and the refusal of participation. The questionnaire included three parts: sociodemographic data, anthropometric parameters and clinical score. Weight is measured using an electronic balance with a precision of ±50 grams and a minimum of clothing. Height is measured in an upright position without shoes and heels using a wall rod. BMI is calculated from the mass of the weight and height and is expressed in kg/m 2 . The MNA score is calculated for each subject. Serum albumin is performed by the colorimetric method (bromocresol green) [7] from the serum of subjects under fasting conditions. Chronic diseases of the elderly were diagnosed by treating physicians and medical records which are services of General Medicine at the establishment level.
The categories defined by the WHO [8] for BMI are underweight (BMI < 18.5), normal body (BMI: 18.5 -24.99), overweight (BMI: 25 -29.99) and obesity (BMI ≥ 30). Malnutrition was defined by the presence of one or more of the following criteria: serum albumin less than 35 g/L and/or a BMI below 21 or MNA less than 17. Malnutrition was considered severe when albumin was less than 30 g/L or BMI was less than 18 [9] . The risk of malnutrition is estimated by the score of screening of the MNA 17 -23.50 [3] [10] [11] .
Statistical analysis was performed using the StatView 5 program (SAS Institute) [12] . Continuous variables are expressed as mean ± standard deviation. The qualitative variables are presented in the form of numbers and percentages. Nutritional index and anthropometric, biological parameter results are interpreted using the reference intervals previously established in elderly subjects. The comparison between the two groups is performed by the paired Student's t-test for mean comparisons after checking the normal distribution of the study sample. Simple regression analysis is used to deduce the correlation coefficient between variables. The significance threshold is 5%. All the elderly subjects gave their informed consent to participate in the study.
Results
At the end of the study period, 202 subjects living at home (88 men and 114 women) were included. The average age was 73.59 ± 5.87 years ( Table 1) . No significant differences were detected between the ages of women (73.46 ± 6.26 years) and men (73.77 ± 5.35 years). The average weight of participants was 68.20 ± 13.15 kg (women: 65.85 ± 12.86 kg; men: 71.25 ± 12.97 kg), average height was 1.59 ± 0.10 meters (women: 1.53 ± 0.07 meters, men: 1.68 ± 0.08 meters) and the BMI was 26.91 ± 4.96 kg/m 2 . Significant differences were observed between men and women for weight, height, and BMI (p < 0.05). There were no significant differences for serum albumin and MNA between the sexes. All the subjects lived with family. The majority of the study population (78%) had chronic diseases: diabetes (32%), hypertension (25%), cardiovascular diseases (12%) and 9% other (asthma (2%) and rheumatism (7%)).
Malnutrition, as detected by the BMI, was 7.43% (women: 8.77%, men: 5.68%) with severe malnutrition at 1%
(women: 0%; men: 2.27%). According to serum albumin, 8.91% of the sample (women: 7.02%; male: 11.36%) was malnourished (albumin < 35 g/L) and 3.46% (women: 2.63%; men: 4.54%) was severely malnourished (albumin < 30 g/L). The MNA indicated that 68.81% of subjects were at risk of malnutrition (MNA: 17 -23.50) and 5.94% (9.65% of women and 1.14% of men) were malnourished (MNA < 17) ( Table 2) . BMI results divided into the categories defined by the WHO [9] highlight that 1.49% of the population concerned are considered underweight, 37.62% had a normal weight, 37.13% were overweight, and 23.76% were obese.
An inverse correlation appears between the age and the anthropometric parameters (height, weight, and BMI) in both groups. Regarding the correlation between age, MNA and albumin, it is inversely correlated among women and positively correlated in males ( Table 3) . 
Discussion
Our study, conducted in a population of elderly people living at home, found a high prevalence of diabetes (32%) far greater than that described in the literature (10%) for industrialized countries [13] - [15] but similar to that found in a previous study in Algerian population [16] . BMI in both males and females conforms to the standards proposed by Beck et al. (24 -29 kg/m 2 ) [17] and the values accepted by the European Community of Gerontology [18] . Among women, the BMI is similar and comparable to the data from the literature [19] [20] . The average value of serum albumin of the study population is similar to that reported in industrialized countries [21] [22] [23] but higher than that observed in an Algerian population [16] . BMI scores indicated that 7.43% of the subjects were undernourished; this prevalence is similar to that described in the literature (5% -10%) [24] [25] . The serum albumin values of the study population indicated that 8.91% were malnourished, with a prevalence that was different in both sexes (women: 7.02% versus men: 11.36%). Severe malnutrition detected by serum albumin is greater among men than among women (4.54% versus 2.63%). This is consistent with the work of Elasmi-Allal et al. [26] ; however, this frequency is greater than that reported in the literature in the elderly living at home [27] . According to the MNA, 5.94% of the study were malnourished, which is comparable to data from the literature [25] and 68.81% of subjects were at nutritional risk, which is much greater than the data in the literature [2] . It is worth noting that the prevalence of high nutritional risk observed in our study is confirmed by the work of Menadi et al. [16] in an Algerian population. Women are more exposed to the risk of malnutrition than men (76.32% versus 59.09%); these results are in agreement with Kezachian & Bonnet [2] .
The prevalence of obesity in the study population is similar to that previously observed in an Algerian population [16] ; it was also higher among women (34.21%) than men (10.23%) (p < 0.05). This finding is consistent with the work of Elasmi-Allal et al. [26] and Serra et al. [23] . However, the frequency of obesity in our study is greater than that described by the French investigator, Obépi [28] , and other works that led to similar results [13] [27]. BMI was inversely correlated with age among women and among men, −0.333 and −0.083 respectively; these results are consistent with the work of Tavitian et al. [29] and Belbraouet et al. [15] . The MNA was correlated with age in males; this is consistent with Vellas et al. [30] , however it was not correlated with age in women. This result is in agreement with Chumlea et al. [31] and in contradiction to Salleti et al. [32] .
Serum albumin was inversely correlated with age in women (−0.041) and had no correlation among men (0.084). This corroborates the results of Klonnoff-Cohen et al. [33] . Kezachian et al. [2] reported that the prevalence of nutritional risk or malnutrition varies based on the screening tool used, especially when the objective of the tool is to identify those at nutritional risk or malnourished.
Conclusion
The MNA is more sensitive than BMI and serum albumin in the detection of persons at risk of malnutrition. This is supported by the work of Vellas et al. [34] and Guigozet Vellas [35] and the results raise the question of the nutritional value of support of the elderly living at home.
